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Primary systematized amyloidosis is a rare constitutional disease in which,
without apparent cause, there is extensive deposition of amyloid throughout
the body with a peculiar affinity for the smooth and striated musculature and the
skin. Characteristic cutaneous lesions and massive enlargement of the tongue
may appear as the earliest signs of the underlying disorder. Fairly frequently
there are severe pains in the skeletal muscles, symptoms of gastro-intestinal
dysfunction or evidences of cardiac failure; in any event, there is usually a pro-
gressive downward course as the process becomes disseminated.
This syndrome differs from secondary amyloidosis in that none of the chronic
antecedent contributory causes such as tuberculosis or long-standing suppura-
tive disease can be demonstrated, the usual sites of involvement in the parenchym-
atous viscera, the liver, spleen, kidneys and adrenals are affected little or
not at all and finally, the staining reactions for amyloid are variable and atypical.
These distinguishing characteristics of primary systematized amyloidosis
were first elaborated in the reports of classical cases by Konigstein (1) and by
Lubarsch (2), and in this country by Michelson and Lynch (3, 4). The term
"paramyloidosis" is preferred by Strauss (5) and others (6, 7) to emphasize
the atypical features of the syndrome, particularly the preference for mesenchy-
mal tissue with vasomuscular distribution, subendothelial deposits of amyloid
spreading throughout the media of the arterial network with subsequent infiltra-
tion and replacement of the muscle bundles.
In a comprehensive review of the symptomatology and pathology of primary
systematized amyloidosis, Koletsky, and Stecher (8) found twenty-three
cases in the literature prior to 1939 which fit the criteria established by
Lubarsch and added an illustrative example of their own, in which the disease
was of fourteen years' duration, the longest on record. In this series, the most
affected organs were the tongue, heart, stomach, intestine and skeletal muscles.
In eight of the twenty-four cases, there was cutaneous involvement; in twenty
cases, the tongue was involved and in thirteen of these instances the swelling
of the tongue was a prominent presenting symptom. Previously, Weber and
associates (9) emphasized the frequent incidence of macroglossia in amyloidosis;
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they reviewed ten such cases and reported one of their own in which the patient
was a man of forty-eight years who had difficulty in speaking and swallowing
because of enlargement of the tongue. In addition, there was intermittent
claudication and the finger pads were red and tender. Biopsy material from a
fingertip, calf muscle and from a wedge-shaped portion of the tongue removed
in a plastic procedure revealed widespread deposits of hyaline amorphous material
involving the medial coats of the arteries in the form of whorls which produced
notable enlargement of the diameter of the vessels. Grossly the tongue was
homogeneous and pale and the tissue cut like cheese. The voluntary muscle
was replaced by amyloid. Stains for amyloid were atypical except with the
use of methyl violet followed by 5 per cent solution of oxalic acid, which provoked
an intense metachromic color, deepening in twenty-four hours almost to black.
The incidence of primary systematized amyloidosis is probably greater than
is generally supposed, for more than forty cases have been recorded since 1925.
Recently, Lindsay and Knorp (10) tabulated sixteen cases, including one of
their own, to add to the twenty-four listed by Koletsky and Stecher in 1939,
and we have found a few additional instances (6, 7, 11—16). The pattern of
findings repeats itself in the widespread deposits of amyloid in mesenchymal
tissues without the usual contributory causes.
The classification of amyloid disease in man rests on an arbitrary basis, a
large group of cases showing a close association of amyloidosis with myeloma and
Bence-Jones proteinuria. Weber (9) recalled a case which he reported in 1903
with the combination of myelomatosis, Bence-Jones proteinuria and an ulcerated,
hardened tongue, microscopic sections of which gave a rosy hue when stained
with methyl violet.
Magnus-Levy (17, 18) expressed the opinion that the bone marrow is the site
of formation of Bence-Jones protein and in view of the chemical similarity to
amyloid he suggested that perhaps the one substance is transformed into the
other to account for the deposits in cases of amyloid with multiple myeloma.
In the case of Glaus (19), there were atypical cutaneous lesions associated with
Bence-Jones protein but the presence of systemic amyloidosis and myeloma
could not be demonstrated until the patient died two years later. In the case
of Michelson and Lynch (3, 4), the patient presented mucocutaneous lesions
of amyloidosis with macroglossia and Bence-Jones protein and the patient died
later of ileus and intestinal hemorrhage; myeloma could not be demonstrated
by roentgenologic examination. Atkinson (20) reviewed 643 cases of multiple
myeloma in the literature prior to 1936 and found amyloidosis in forty instances,
most of them of the atypical systematized form with intestinal and lingual
involvement. Bence-Jones protein was recorded in sixteen of the forty cases
of amyloidosis with myeloma.
Deposits of amyloid are frequently found in the tumors of myeloma, and
amyloid may involve the bones and bone marrow without demonstrable evidence
of myeloma although the cellular constituents of bone marrow in such cases
have not been given the attention that they deserve. Since the report of At-
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kinson, there have been recorded a few additional instances of amyloidosis
associated with myeloma (21—25).
The origin of amyloid material remains obscure. It can be produced ex-
perimentally in animals (26), particularly in the rabbit, by the long-continued
injection of vaccines, tuberculin or sodium caseinate and is frequently found in
horses which have been used to produce various antiserums. In such cases,
there is also a marked rise of the serum globulin. It has been shown by Hass
and his associates (27) that the properties of amyloid in animals and in man vary
according to the species and the method used in production. The relationship
Fm. 1. CASE 3
a. Macroglossia with multiple hemorrhages; papules and eccliymoses on the eyelids,
nares and chin. b. The skin ef the palms is waxy, glistening and studded with small pap-
ules, with occasional ecchymoses. The fingertips are swollen and red.
of amyloid to vascular endothelium is noteworthy and it has been suggested
that the formation of amyloid may be the result of an antigen-antibody reaction
involving a component of the serum globulin and the fixed tissue elements in
the vascular walls. Typical lesions of amyloidosis are shown in figure la and 5.
We wish to report four cases which demonstrate the interrelationship of the
syndrome of primary systematized amyloidosis and macroglossia with Bence-
Jones proteinuria and plasmacytoma.
REPORT OF CASES
Case 1J The patient, a male, white, train dispatcher of American descent, forty-two
years of age, first was admitted to the Mayo Clinic January 25, 1932. lIe complained of
Case presented before the Minnesota Dermatological Society, July 28, 1934 (28).
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pain and burning on urination of ten yoars' duration, and rectal pain, tenesmus, constipa-
tion and intermittent lower abdominal pain of two years' duration. At that time, bis
diagnoses were contracted anus, prostatitis, gastric byperacidity, acne vulgaris and severe
periapical infection of the teeth.
At the age of forty-four years, he was admitted again to the clinic on July 2, 1934. This
time he coniplained of ''nouritic'' pain in the hands, shoulders, thorax and hips of eighteen
months' duration, swelling of the finger joints of eighteen months' duration, and dyspnea
of uncertain duration. His past history did not contribute information of significance.
The patient had returned honie after his first admission to the clinic, and had had his
teeth removed. He then felt well until June, 1932, at which time "influenza" developed.
Ho never completely regained his vigor after this illness. In the fall of 1933, lie noticed
tender areas on the palms and on the palmar surfaces of his index fingers, and swelling and
stiffness of his hands. At that time, he also noticed muscular weakness, sharp, periodic
pains and a feeling of excessive fatigue in his arms. In January, 1934, occasional small
"blood blisters" appeared on the mucous membranes of the cheeks and lips. These at
times became ulcerated and tender. In February, 1934, he noticed yellow to brown papules
on his eyelids and soon after, small, rolled, yellow folds appeared at the nasal angles. In
May, 1934, sharp, recurrent pains in the sacrum and thighs, and stiffness of the shoulders
and thighs occurred followed by limitation of motion of the legs on walking. He could
take only short, mincing steps. At that time, after he had been a train dispatcher for
twenty-six years, telegrapher's palsy developed, characterized by inability to co-ordinate
the movements of the fingers of his right hand. In June, 1934, he had noticed the presence
of small yellow papules on the neck and thorax.
At the time of the second admission, systemic review did not reveal information of
significance. Physical examination revealed a middle-aged white man with a generalized
grayish pallor or a chamois-colored skin, who, at times, obviously was in pain. His tem-
perature was 97.5°F .,respirations were 20 per minute, pulse 70 per minute, blood pressure
120 mm. of mercury systolic and 80 diastolic. On the lateral portions of the upper eyelids,
and at the medial canthi of the upper and lower eyelids there were grouped, yellowish
brown, slightly elevated, smooth, firm, shiny, pinhead-sized to matchhead-sized papules.
Over the medial and lateral surfaces of the left eyelid, and over the right upper eyelid
there were small, irregular, venous ectasias, some of which had ruptured under the epi-
thelium. Coalescent papules on the eyelids in places formed small, firm, slightly elevated
plaques and folds. A few venous ectasias were present around the right side of the cu-
taneous portion of the nasal septum. On the buccal mucous membrane, in an area corres-
ponding to the line of apposition of the upper and lower teeth, on the alveolar mucous
membrane, and at the labial commissures, there were multiple, pinhead-sized to pea-sized,
firm, yellow papules, into some of which hemorrhage had occurred. On the posterolateral
margins of the tongue a few small papules appeared. On the anterior surface of the thorax
inferior to the clavicles, and scattered at the sides of the neck, there were multiple, slightly
elevated, firm, smooth, shiny, yellow, pinhead-sized to matchhead-sized papules and
nodules.
The hands and feet were swollen but did not show pitting edema. The skin of the
right palm was thick, tough, and inelastic. It wrinkled poorly. Over the right thenar
eminence small, shotlike indurations and several small nodules were present. Small
nodules were palpable on both palms. The palmar surfaces of the fingertips were deep
red, especially on the right. Motion in the fingers of the right hand was limited. Full
closure of the fingers was painful, even when done passively. In manipulating a coin,
movements of the fingers were slow and clumsy, and the coin tended to get out of control.
Movements of the right hand were more impaired than those of the left, and the third and
fourth fingers were less mobile than the first and second. Sensation was good. Macoration,
fissuring and sealing were present between the left fourth and fifth toes. Reflexes in the
extremities were hyperactive and equal. The Bahinski reaction was normal bilaterally.
The thorax was normal to auscultation and percussion. The heart tones were essentially
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normal. There were no palpable abdominal masses or areas of tenderness. The prostate
gland was slightly enlarged.
Laboratory examination revealed the following information:
Urine—The specific gravity was 1.005 to 1.012; the amount of protein was 15.8 gm. in
4,000 cc.; Bence-Jones protein was present on eight occasions, the concentration being
0.4 gm. per 100 cc. on one occasion; there were a few granular casts on one occasion; oc-
casional pus cells were present; the reaction for arsenic was negative.
Blood—The concentration of hemoglobin was 7.8 to 12.1 gm. per 100 cc. of blood; eryth-
rocytes numbered 2,440,000 to 3,310,000 and leukocytes, 7,500 to 12,200 per cubic millimeter
of blood. The percentages of the various types of leukocytes were as follows: lymphocytes
20.5 to 32.5, monocytes 1.5 to 11.5, neutrophils 53.5 to 67, eosinophils ito 3.5 and basophils
0 to 0.5. On two occasions 1 per cent of myelocytes were present, on one occasion 0.5 per
cent of metamyelocytes, and on one occasion 2 per cent of promyelocytes. Platelets num-
bered 130,000 per cubic millimeter of blood; the coagulation time was four minutes; the
bleeding time was two minutes; clot retraction was complete in one hour. Peripheral blood
smears on six occasions showed 1.8 to 3.8 per cent of reticulated red blood cells, and baso-
philic stippling was present on one occasion. There were slight polychromocytosis, slight
anisocytosis and a hypochromic type of anemia with toxic changes, grade 1. The sedi-
mentation rate was 119 to 138 mm. in one hour (Westergren). The Kline flocculation test
gave negative results.
Blood chemistry—The concentration of urea was 38mg. per 100 cc. of blood; of uric acid,
4.9 mg. per 100 cc. of blood; of chlorides, 578 mg. per 100 cc. of plasma; of sugar, 98mg. per
100 cc. of blood; of proteins, 5.6 gm. per 100 cc. of serum.
Liver function test—There was no retention of dye.
Roentgenograms—Roentgenograms of the long bones, sternum, skull, shoulders, hands
and pelvis showed no evidence of xnyeloma.
Electrocardiogram—The heart rate was 77; sinus rhythm and slurred QRS wave in
leads I, II and III were present; there was very slight right ventricular preponderance.
Congo red test—On July 4, 1934, the intravenous Congo red test gave negative results.
On August 6, 1934, 0.5 cc. of a 1 per cent aqueous solution of Congo red was injected sub-
cutaneously over the left scapula. Within thirty minutes, a faint, diffuse redness was
visible in the area, and small cutaneous nodules around the site of puncture showed a sug-
gestive pink color. Two days later, the test gave definitely positive results in this area.
On August 8, 1934, the subcutaneous Congo red test was repeated inferior to the left clavicle.
On the following day, this test also gave definitely positive results. On August 11, 1934,
18 cc. of a 1 per cent aqueous solution of Congo red was injected intravenously. On the
following day, small cutaneous papules were stained red in the following areas: scalp, fore-
head, posterior and superior surfaces of the ears, eyelids, nasolabial folds, margins of an-
terior narcs, tongue, buccal mucosa, lateral surfaces of arms, proximal portions of fingers,
shoulders, supraclavicular and infraclavicular fossae, back and sides of trunk, lateral
surfaces of scrotum, and proximal portion of shaft of penis. The tips of the fingers stained
diffusely red. There was a diffuse pinkish cast to the skin of the face, neck and upper part
of the trunk.
Biopsies—A histopathologic study of skin from the left side of the thorax showed typical
deposits of amyloid, with a positive reaction to Congo red and methyl violet. Biopsy
of a section from the right deltoid muscle showed evidence of amyloid in a few of the muscle
bundles.
Clinical course—The patient was hospitalized because of his severe pain; gradually
he became progressively weaker and his dyspnea increased. Edema of the feet and ankles
developed, partially at least because, to be comfortable, the patient had to sit with his
feet hanging over the edge of his bed. After three weeks' hospitalization, definite
onlargement of his tongue was noted. Treatment was largely symptomatic. Palliative
filtered roentgen therapy resulted in decided relief of pain in the hips and shoulders.
Changes in the weather were associated with increased pain in all the involved muscle areas.
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The patient was dismissed on August 12, 1934, with a serious prognosis. There was sub-
sequent decline of health; the edema of his arms and legs increased with pronounced weak-
ness so that he was unable to feed himself. He died on October 3, 1934.
Necropsy—A necropsy was performed the next morning by Dr. H. E. Robertson (29,
30). The following is his report:
The body is that of a well-developed, extremely emaciated adult white man about 178
cm. in length and weighing approximately 110 pounds (49.9 kg.). Scattered over the fore-
head, face and less prominently on the neck are bright reddish points, the largest about 3
mm. in diameter. On the forehead these are so numerous that they are partially fused.
On the rest of the face and neck they are more discrete. There is a small decubital ulcer
at the base of the spinal column. The eyelids are particularly heavily thickened and in-
volved by the reddish points and have a hard granular feel.
The abdominal cavity is free from abdominal fluid or adhesions. The appendix is 7
cm. long and hangs free. The diaphragm reaches to the fifth interspace on the right and to
the sixth rib on the left.
The pleural cavities are free from fluid or adhesions. The thymus is apparently re-
placed by adipose tissue. The diameter of the pericardium is approximately 15 cm. The
pericardial sac is smooth and glistening and contains about 5cc. of clear fluid A few bright
reddish points are present on the epicardial surface, particularly near the base. Epicardial
fat is edematous and atrophied.
The heart weighs 265 gm. 'The chambers and valve leaflets are normal with the exception
of the right auricle, which is dilated, grade 3; its walls are densely marked with reddish
points. The feel is that of parchment and the reddish points have a sandy consistency.
In the main, there is almost a diffuse pinkish discoloration. A few reddish points are seen
at the base of the tricuspid valve; otherwise the valve leaflets and endocardium are normal.
The foramen ovale is closed. The aorta above the valve is smooth and glistening and free
from patches. The coronary arteries show sclerosis, grade 1. The muscle of the left ven-
tricle is slightly hypertrophied but apparently normal, as is that of the right.
The lungs show slight edema but no consolidation at any point. There is coal pigment,
grade 1+. In the lingula of the left lung, which is emphysematous, there is apparently
a healed tubercle about 7 mm. in diameter with caseous necrosis in the center portion and
no calcification. A calcified lymph node is present at the hilus of the left lung, measuring
1 by 2 cm. Near the apexes, there is dense scarring of the pleural surfaces and numerous
blebs of interstitial emphysema are seen in the upper lobe. There is no sign whatsoever
of reddish discoloration.
The spleen weighs approximately 300 gm. It is very firm in consistency. There is
no discoloration of any kind and no marks suggestive of amyloid.
The liver weighs 1,800 gm. It is apparently normal throughout. The gallbladder
contains about 30 cc. of thick, mueoid bile. The mucous membrane is normal; the bile
duets are open.
The esophagus shows a reddish staining of the smooth muscle coats. The stomach
is apparently normal except for slight reddening of the muscle. The pylorus shows rather
marked hypertrophy of the muscle and very deep staining by reddish dye. The duodenum
is free from evidence of ulceration. The walls of the jejunum are rather sandy on the
peritoneal surface and marked by tiny reddish points scattered quite uniformly and meas-
uring approximately 0.5 mm. in diameter. The appendix is normal. The colon shows
marked thickening of the longitudinal muscle, and these areas are colored a dull red
throughout their entire length. There are no polypi, divertieula or ulcerations.
The adrenals are normal throughout.
The kidneys are apparently normal except for a few cysts. The ureters are normal.
The vesieal wall shows a slight, rather diffuse staining by Congo red. The right testis
and epididymis are normal. The left testis contains numerous sears. It is dense hut free
from staining.
The tongue is irregularly thickened and near the tip and on the left side, it shows deep
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reddish staining. On section, the submurosa at these points is thickened and stained red.
This reddish staining does not affect the base nor the right side. The pharyngeal wall is
attached to the larynx, showing a necrotic ulcer about 1 cm. in diameter. Opposite this
point is a tiny yellowish spot surrounded hy a zone ot hemorrhage, suggesting a small ab-
scess. There is some reddish staining ot the muscle of the esophagus. The thyroid is
normal.
No deformity can he seen in any of the hones. The lower half of the spinal cord ap-
pears normal. The bone marrow of the ribs is very soft and grayish red. No nodules can
be palpated in the pelvis, spinal column or rihs.
The brain was not examined.
Ristologie examination (fig. 2) . Aorta—-There is extensive diffuse replacement of ad—
ventitia hy amyloid which has caused atrophy of underlying muscle in a fe\v places.
Left auriele—Endorardial thickening is preseit wit h diffuse subendorardial replace-
ment hy a deeper eosin staining material, apparently amyloid.
Septum—There are some small patchy areas ot replacement of muscle by amvloid.
J,eft ventricle—Amyloid has replaced the media of vessels in the ventricular ivall.
Base of tricuspid—There is diffuse replacement by amyloid ot connective tissue ot valve
leaflet and at hase of valve.
Left lung—.& nodule composed of fibrous and collagenous connective tissue material
with hyaline change is present.
Right lung—Congestion, grade 1, is evident. Pigment is present in large mononuclear
cells lying free in alveoli. There are a few collections of polymorphonuelear leukoeytes
iii alveoli in which there is considerable congestion.
Spleen—Congestion, grade 1+, is evident. There is amyleid replacement in a few mal—
pighian corpuscles and occasionally in the pulp outside malpigbian corpuscles.
Liver— Some eelleetiemns of bile are present in the capillaries.
Esophagus—Patchy deposits of amyloid occur under muresa, replacing connective tissue,
and in muscularis mucosae with local atrophy and amvleid replacement ; there are areas
of replacement of niedia in arteriole by amyloid.
Pylorus-—There is marked replacement of pylorie muscle by amyloid with involvement
of some circular fiber bundles of the first part of the thnalenum and in the museularis niu—
cosae.
Jejunum—-There is pateby am bid replacement of peritoneal coat; the replacement
is particularly marked iii the longitudinal muscle.
Colon—There are areas of almost complete replacement ol the musculature by amyloid;
also the media of arterioles is affected by the same process.
Adrenals—These are normal.
Kidneys—-There is a local area of atrophy of the tubules with connective tissue replace-
ment and a zone of lymphocytes surrounding. There is hyaline granular degeneration
in the tubular epithelium. Some amyloid is seen surrounding some of the vessels in the
connective tissue of the pelvis. Many dilated tubules are seen with casts in the suheapsular
tissne.
Bladder—Patchy replacement of the musculature by arnyloid is present and many ves-
sels have replacement of the media by amyleid.
Right testis—This is normal except for a few patches of atrophy, grade 1.
Left testis—-Atrophy of seminiferous tubules, grade 3, is present with replacement by
connective tissue.
Tongue—There is massive replacement of submucosal tissue by amnyloid \vitli patchy
replacement of the muscle by amyloid. I-Iypertropbied mucous membrane and papillae
are present with some eornifieation.
Pbarynx—-There is patchy amyloid replacement of museulatme. Fibroblastie pro-
liferation is seen around the area of hemorrhage under the mucous membrane.
Thyroid—Very slight amyloid replacement is seen in the mnedia of the arterioles. The
eolloid is normal.
--
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flu. 2. CAsE 1
a. Tongue: section shows subepithelial mass of amyloid (X30). b. Cardiac atrium:
section shows irregular deposits of amyloid in the epicardium (X100). c. Pylorus: section
shows massive replacement of muscular coat by amyloid (x12). d. Colon: section shows
almost complete replacement of the muscular coat by amyloid (X20).
Ribs—These are essentially normal.
Lumbar vertebrae—The marrow suggests features of myeloma.
Prostate and pancreas—These are normal.
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Tonsils—Patchy amyloid replacement of the connective tissue occurs at the base of the
tonsils and in the vessels.
Skin—There are some small deposits of amyloid in the tissue beneath the corium.
Abdominal skin—Some amyloid deposits are present in tissue beneath the corium.
Sentinel node—This is essentially normal.
Anatomic diagnosis—The anatomic diagnosis is (1) myeloma (?); (2) generalized amy-
loidosis (eyelids, skin, tongue, smooth muscle of esophagus, jejunum, colon, bladder, and
so forth); (3) amyloid infiltration of left auricle of heart with cardiac decompensation;
(4) edema of lungs with emphysema (interstitial and compensatory), with beginning bron-
chopneumonia; (5) healed tuberculosis of lungs and hilar nodes; (6) arteriosclerosis, grade
1; (7) emaciation, grade 3; (8) decubital ulcer, base of spinal column; (9) fibrosis of left
testicle.
Summary of case—Systematized amyloidosis was present with marked involvement of
skin, tongue, smooth muscle of the gastro-intestinal tract and urinary bladder, heart and
aorta, and with minor periarteriolar involvement in the spleen, kidneys and thyroid gland.
Bence-Jones proteinuria was demonstrated repeatedly. The presence of multiple myeloma
was questionable. Intravenous and subcutaneous Congo red tests gave positive results.
Case 2. The patient, a male, white, seed merchant of American descent, fifty-six years
of age, was first admitted to the clinic on January 31, 1939. At that time he complained
of "dandruff" of fifteen years' duration, intermittent perianal itching of fifteen years'
duration, and epigastric pain and gaseous eructation of two years' duration. lie had had
typhoid fever in 1892, malaria in 1898 and influenza in 1937. He had been aware of oc.
casional periods of mental depression in the past.
At the time of admission, be weighed 160 pounds (72.6 kg.), his temperature was 98°F.,
pulse 80, blood pressure 110mm. of mercury systolic and 80 diastolic. His general physical
examination and laboratory studies gave essentially negative results, except for many
greasy scales in his scalp, eyebrows and behind his ears, a red, papular perifollicular erup-
tion on his thorax, and a red scaling plaque in his gluteal cleft. His condition on dismissal
on February 4, 1939, included seborrheic dermatitis, pruritus ani, neurodermite and func-
tional digestive disorder.
His next admission to the clinic was on March 15, 1943. He was sixty years of age. At
that time, he complained of intermittent swelling of the tongue and enlargement of the
submaxillary glands of two and a half years' duration, numbness and tingling of the fingers
of one and a half years' duration, hoarseness and easy bruising of one year's duration,
and swelling of the ankles and dyspnea of six months' duration.
In October, 1940, the patient had awakened one morning to find his tongue swollen.
The swelling subsided during the day. Following this, swelling of the tongue recurred
at irregular intervals, as often as two times a week, or as infrequently as once in six months,
until about forty days before his second admission to the clinic. At that time, su-elling
of the tongue became constant. For an indefinite length of time, the patient also noticed
occasional small ceehymoses under the mucous membrane of the borders of the tongue.
At times, these ulcerated and became tender. Individual lesions usually persisted about
seven to ten days. At about this time, he became aware of enlargement of the submaxillary
glands. The glands tended to fluctuate in size with the tongue until March, 1942, when the
enlargement became constant. He normally had one bowel movement a day, but in Oc-
tober, 1940, he began having two bowel movements daily, and after March, 1942, he had
three bowel movements a day. His stools \vere soft and brown and did not show blood
or pus.
In October, 1941, he noticed numbness and tingling of the fingers, especially at night.
The paresthesia began in the index fingers, gradually spread throughout both hands to the
wrists and was relieved by exercise. In March, 1942, pain developed in the proximal inter-
phalangeal joints of the first four fingers of both bands which were not affected by changes
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in weather. During an attack of ''influenza'' iii 1942, the pain was dimioished. It became
more severe after his elevated temperature subsided. in March, 1942, hoarseness developed
and became progressively more severe. At that time he noticed that his skin bruised easily
following trauma, especially about the face and neck. In October, 1942, lie noticed per-
sistent swelling of his feet and ankles, the onset of exertional dyspnea, and cardiac palpita-
tion. These symptoms increased until the slightest exertion left him breathless. At
such times, his heart pounded and lie was aware of thoracic pain, which was relieved by
rest. In January, 1943, he noticed gradual erdargement of his alidomen. His weight in-
creased l8 pounds (8.2 kg.) between January and March, 1943. His appetite was good until
a short time before his second admission to the clinic.
Systemic revie\v revealed noeturia (once per night) and the presence of abundant, whit-
ish, frothy sputum, which on one occasion was rust-colored.
Physical examination revealed an alert white man, who weighed 167 pounds (75.7 kg.).
Ilis temperature was 97.8° F., pulse 84, blood pressure 110 mm. of mercury systolic and 70
diastolic. On the tipper eyelids, on the skin over the mandibular and submandibular
nreas, and on the skin at the sides of the base of the neck were small, broivnish red areas
of pigmentation and occasional small ecchymoses. The skin of the bands was tlnckened.
Increased pigmentation eceurred about the anus, and a few subcutaneous nodules were
present entire lateral surfaces on the thighs. The feet and legs showed severe pitting edema.
The skin over the left ankle was red. The tongue was enlarged to twice normal size. Small
purpurie spots were present on the lateral borders and dorsum of the tongue. The sub-
mandibular tissues were enlarged from two to three times normal size. The pharvnx and
larynx could not he visualized hecause of the massive enlargement of the tongue. The
heart was enlarged 3 cm. to the right of the sternum arid to the left anterior axillarv line.
A (hastehe murmur was heard at the third left intercestal space near the sternum. The
thorax was dull to percussion over the base of the right lung posteriorly. Breath sounds
were absent in ties area. Moist rftles were heard over the bases of both lungs. The dia-
phragm was elevated bilaterally. Ifepatie dullness extended 6 cm. below the right sub-
eostal margin. The edge of the liver could not he palpated. There were mild degrees of
aseites arid moderate edema of the penis arid scrotum.
Laboratory examination revealed the following informati on;
lJrine—-The specific gravity was 1.009 to 1.032; albuminuria was graded ito 3 err a basis
of t) to 4; lleoee—Jnnes protein was preseiit (iii one occasion hut absent on six occasions.
Blood—The concentration of hemoglobin was 12.3 gin, per 100 cc. of blood; erytlirocytes
numbered 4,StO,000 and leukecytes 5,900 per cubic millimeter of blond. The percentages
of the various types of leukoeytes were as follows: lymphocytes 20 to 24, moaoevtes 5 to 8,
neutrophils 62 to 64, eosinophils 4 to 7, hasophils 1. The sedimentation rate was 5mm. in
one hour (Westergren). Platelets numbered 148,OtlO to 200,000 per cubic nullirneter of
blood. The coagulation time was seven to eight and a hal f minutes; bleeding time, t em
to two and a half minutes; clot retraction time, rio retraction iii twenty-four boors, eoni—
plete retraction in two hours, no retraction iii five hours, hut marked retraction in twenty—
three hours on three occasions; prothrombin tinie,, thirty-nine seconds (the normal used
was eighteen seconds) . A peripheral blood smear was riot diagnostic hut some unusual
poikilocytes were present. The Kline flocculation test gave negative results.
Blood chemistry—The concentration of urea was 42 to 40 mg. per 100 cc. of blood; of
sugar, 71 mg. per too cc. of blood; of uric acid, 2.2 mg. per 100 cc. of blood; of calcium, 9.7
ing. per lOt) cc. of serum; of sulfates, 5.0 to 4.6 mg. per lOt) cc. of serum; direct serum bil-.
iruhin, negative; indirect hilirubin, 0.4 mg. per 100 cc. of serum; concentration of protein,
6.8 gm., 5.7 gui. and 5.9 gm., per 100 ne. of serum on three occasions; albumin-globulin
ratios were 4.43:1, 3.6:1 and 2.7:1 respectively.
Liver function test—There was retention of dye, grade 2, on a basis of 0 to 4.
Sternal marrowm—-—Preparations showed a cellular marrow without much disturbance
2 Interpretation of the bone marrow in eases 2, 3 and 4 was made by Dr. M. M. Hargraves.
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of either the myeloid or erythroid line. There was moderate eosinophilia. An occasional
phagoeytie retieulo-endothelial cell was seen containing cellular debris. The megacary-
ocytes were not well preserved and were reduced in number on this preparation but there
were plenty of platelets present.
The outstanding feature of the smear was the presence of myeloma cells, these making
up 15 to 20 per cent of the nucleated cells. These cells were more mature than those often
seen in myeloma and they were only of average size. The nuclear pattcrn showed moderate
clumping of the hyperchromatic chromatin with prominent pale blue parachromatin.
There was seldom a nucleolus visible except in some of the younger, more reticular forms.
The cytoplasm of these cells was quite granular in appearance. The dark blue, basophilic
spongioplasm contained myriads of small vacuoles or droplets, which stained a pale brown-
ish tint, probably rcpresenting precipitated protein. There were numerous binucleated
cells. The diagnosis on the basis of examination of sternal marrow, was myeloma.
Roentgen examination—Roentgenograms of the skull, spinal column, pelvis, right hand
and left foot were negative for multiple myeloma. Roentgen examination of the thorax
showed cardiac enlargement, grade 3 (on a scale of 0 to 4), possibly due to pericardial ef-
fusion, thickened pleura, and a small amount of fluid at the base of the right lung.
Electrocardiogram—The heart rate was 80. Sinus rhythm was present. There were
slurred QRS wave in leads I and II, notched QRS wave in lead III, low amplitude QRS
wave in leads I, II and III; notched P wave in leads II and III; inverted T wave in lead
III; right axis deviation.
Congo red test—This was not done.
Biopsy—One of the subcutaneous nodules on the thigh was reported as subdermal fi-
brosis. No amyloid was present. A biopsy of skin from the hand, taken elsewhere, and
reviewed at the clinic, showed nothing of significance.
Clinical course—The patient was hospitalized so that diuretic measures could he in-
stituted. He had definite chronic passive congestion, but this could not be related to the
remainder of his clinical and laboratory findings. Diagnoses considered were lymphoblas-
toma, periarteritis nodosa, sprue, sareoid, seleredema, lupus erythematosus and selero-
derma. lie improved on symptomatic treatment, and was dismissed on May 11, 1943,
with a diagnosis of myoeardial degeneration with myoeardial decompensation. Diagnosis
otherwise was deferred.
His subsequent course was progressively downhill and he died on July 16, 1943.
Neeropsy—A neeropsy was done elsewhere, and there were reported to us extensive
deposits taking an eosinophilie stain, resembling fibrinoid degeneration in the heart, and
also in the walls of the smaller arteries and arterioles of the liver, kidneys and adrenals;
tho walls of the alveoli of the lungs were thickened hy a similar deposit.
Tissues sent to the clinic consisted of sections of the heart, liver and kidneys. The
pathologic findings were reported as follows :
Heart—Sections stained with hematoxylin and eosin revealed an acellular, hyalin-
like, eosinophilic substance between and in the muscle fibers. The muscle fibers them-
selves were atrophied and fragmented. This substance gave the staining reaction of
amyloid with the Congo red stain, and did not stain like fibrin with the Mallory phospho-
tungstie acid or Weigert fibrin stain. 'I'he substance was found in large and small masses
in the epieardium and auricles and also in the walls of the vessels.
Liver—The same suhstanee observed in the heart was seen in the walls of the hlood
vessels but nowhere else. There was moderately severe chronic passive congestion.
Kidneys—There were some fairly recent infarets. The glomeruli and tubules in other
regions were not remarkable but the walls of occasional arteries and arterioles contained
the same kind of material found in the myoeardium.
Summary—This was a ease of systematized amyloidosis with involvement of the skin,
interpreted by Dr A. H. Baggenstoss.
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tongue, heart, lungs, and walls of the blood vessels in the liver and kidneys. Biopsy of
sternal marrow revealed cells of multiple myeloma. Bence-Jones proteinuria was present.
Case 3. The patient, a male, white, American probate judge, seventy-two years of
age, was admitted to the clinic on February II, 1946. He complained of progressive, pain-
less enlargement of the tongue and also of the fingertips for eighteen months, orthopnea
for twelve months, enlargement of the submaxillary glands and brownish pigmentation
of the eyelids for twelve months, dysphagia, anorexia, weakness and loss of weight for
eight months, hoarseness and difficulty of talking for four to five months, and diarrhea for
ten days.
From early childhood to the age of thirty-three years he had had recurrent episodes of
so-called chronic malaria with chills, fever and abdominal cramps.
He was reasonably well until about September, 1944, at which time ho first noticed swel-
ling of his fingertips, associated with tenderness and a tendency for subcutaneous hemor-
rhages to develop on trauma. At about the same time, painless enlargement of the tongue
began to develop. On September 28, 1944, he noticed a "blue spot" on his tongue, which
was interpreted as carcinoma and to which radium treatment was applied. This diagnosis
was relinquished when other such spots continued to occur in spite of treatment. In Jan-
uary, 1945, he noticed the onset of a gradual, painless swelling in the submaxillary region,
and the progressive development of diffuse, brownish pigmentation and small papules on
the eyelids. About the same time, he began to notice moderate orthopnea at night with
numbness of the fingers and increasing stiffness and clumsiness of the hands. In February,
1945, a small lesion at the frenulum of the tongue was excised and reported to be a papil-
loma with hypcrkcratosis. The tongue continued to increase in size, and in May, 1945,
the patient began to have difficulty in swallowing; anorexia and progressive weakness
developed and since that time he had lost 20 pounds (9.1 kg.). His fingertips became more
bulbous and his fingers more numb. In Juuc, 1945, a diagnosis of amyloidosis was made
elsewhere. In October, 1945, hoarseness and difficulty in talking developed, and progressed
to a point where his voice became a hoarse whisper. Associated with this was profuse
salivation. On February 1, 1946, he began having soft stools about every two hours daily
and two or three times at night, accompanied by a sensation of urgency of defecation.
Systemic review revealed deafness of the right ear at times, and constipation all his
life, which required the almost daily use of laxatives until ten days previous to his admis-
sion to the clinic.
Physical examination revealed an elderly, emaciated, white man, who weighed 122
pounds (55.3 kg.). His temperature was 98.6° F., pulse 80 per minute, blood pressure 118
mm. of mercury systolic and 62 diastolic. He spoke in a hoarse, weak whisper, and with
considerable effort. His eyelids showed a generalized brownish pigmentation. There
was a yellowish brown pigmentation of the skin in the submandibular area. A few scat-
tered, discrete, smooth, shiny, pinhead-sized to matchhcad-sized, amber colored papules
were present on the eyelids, margins of the alac of the nose, nasolabial folds, chin, post-
auricular clefts, and over the scapulae. There were multiple low, shiny, waxy, skin-
colored papulcs on the palms. The finger pads on the tips of the fingers were bulbous,
smooth and shiny. Scattered subepithelial ecehymoses, which resembled small angiomas,
occurred on the eyelids and in the submaxillary region. On the palms, especially on the
palmar surfaces of the tips of the fingers, were pink and bluish red ecchymoses. The skin
of the hands was thickened and leathery to the touch. Movements of the hands were slow
and clumsy, and the fingers could not be closed to form a complete fist. There were many
brown pigmented nevi and senile vcrrucae on the skin of the back. On the lateral surface
of the right calf below the knee was a lichenoid plaque with punctatc ecchymoses.
The submaxillary nodes were firm, nodular, discrete, immovable and nontender and
were enlarged two to three times normal size. The tongue was enlarged to about one and
a half times normal size, and was stiff, thick and moderately firm. There was some loss
of lingual papillae, and the longitudinal furrow was increased in depth. On the lateral
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borders, tip, inferior surface and frenulum of the tongue were low, matchhead-sized, pink
to yellow papules. Some appeared hlnish red as a result of hemorrhage into the papules.
The mucous membrane of the cheeks and lips had the quality of plush and was studded with
similar low, confluent papules, into some of which hemorrhage had occurred. There was
abundant, white, frothy saliva in the mouth. The pharynx could not he seen because of
the enlargement of the tongue.
The thyroid gland was slightly enlarged, irregular and nodular. The thorax was sym-
metrical. The pulmonary fields were clear to auseultation and percussion. The heart
was normal in size and shape, and the heart tones were essentially normal. The abdomen
was flat and nontender. Owing to voluntary rigidity of the abdomen, splenic and hepatic
enlargement could not be ruled out. There was no increase of the areas of hepatic or splenic
dullness. A right inguinal hernia the size of a golf ball was present. There were tender-
ness, grade 2, and enlargement grade 1 ,of the prostate gland based on a scale of 1 to 4. Pul-
sations in peripheral blood vessels were normal. There was moderate arteriosclerosis of
the braehial arteries. A slight degree of hallux valgus was present bilaterally.
Laboratory examination revealed the following information:
Urine—The specific gravity was 1.012; albuminuria, grade 2, was present on two oc-
casions; Benee-Jones protein was present on one occasion, but absent on another; quanti-
tative Bence-Jones protein determination was 0.43 gm. in 1,020 cc. of urine; occasional
pus cells were present.
Blood—The concentration of hemoglobin was 11.9 gm. per 100 cc.; erythroeytes numbered
4,200,000 and leukocytes 2,600 and 6,900 per cubic millimeter on two occasions. The per-
centages of the various types of leukncytes were as follows: lymphocytes 17 and 23, mono-
cytes 4 and 5, neutrophils 68 and 76, eosinophils 3, and basophils 1. Platelets numbered
190,000 per cubic millimeter of blood. Two smears of the peripheral blood (lid not con-
tribute diagnostic evidence. The sedimentation rate was 50 mm. in one hour (Wester-
gren). The Kline flocculation test gave negative results.
Blood chemistry—The concentration of urea was 60 and 30 mg. per 100 cc. of blood on
two occasions; of sulfates, 5.3 mg. per 100 cc. of serum; of calcium, 10.5 mg. per 100 cc. of
serum; of phosphorus, 2.9 mg. per 100 cc. of serum; of prnteins, 6.4 and 5.5 gm. per 100 cc.
of serum on two occasions. The albumin-globulin ratios were 1.9:1 and 2.3:1 respectively.
Direct serum bilirubin was negative; indirect bilirubin was 0.3 mg. per 100 cc. of serum.
Stool—There were many pus cells and many erythroeytes but no parasites, ova, oil
or fat.
Roentgen examination—Roentgenograms of the thorax, skull and humerus did not
reveal evidence of multiple myeloma. Roentgenograms of the spinal column and pelvis
revealed calcification in the prostate gland and diffuse osteoporosis of the vertebrae and
pelvic bones.
Congo red test (fig. 3e)—-One cubic centimeter of a 1 per cent aqueous solution of Congo
red was injected subcutaneously at the left thenar eminence, and 1 cc. was injected subcuta-
neously at the left hypothenar eminence. There resulted in two or three days a diffuse,
brilliant red coloration of the skin in the area of each puncture site extending about 2
em. in all directions. In addition, papules, which had not been noticed previously, in a
palmsized area over each scapula and over the inferior part of the sacrum and in dollar-
sized areas over each acromial process were stained a faint pink color. At this time, a
few papules were evident on the scrotum, prepuce and glutoal cleft.
Biopsies. Skin—An almost continuous nodular layer of amyloid is separated from the
epidermis only by a thin layer of connective tissue. Obliteration of rete pegs and pressure
thinning of the epidermis occurs over the nodules.
Tongue—A thick, friable layer of amyloid lies just beneath the epithelium. Concen-
tric whorls of amyloid envelop many of the smaller arterioles. Connective tissue is dim-
inished. Striated muscle fibers are not seen in the section.
Sternal marrow—Sternal aspiration was done in the usual manner and the cortex of the
bone was found to be very soft and fibrous. The patient experienced moderate distress
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when suction was applied, and a good specimen was obtained with many uoits visible.
Volumetric studies showed some decrease of erythrocytes (23 per ceot) with a low normal
(3 per cent) myeloid-erythroid layer.
Examination of all preparations showed a cellular marrow with a shift to the left in the
myeloid, erythroid and megacaryocytic lines. The outstanding feature of this marrow
was the presence of large hasophilic plasma eclls of the myeloma type, with a hyperchro-
matic, eccentrically placed nucleus (fig. 36). Some had a deep staining nucleolus. There
was a perinuclear clear zone containing a light brown material while the hasophilic spon-
gioplasm was rather granular in appcarance. Some cells contained small round vacuoles.
The diagnosis on the basis of examination of the sternal bone marrow, was myeloma.
Sommary—The following features were present: systematized amyloidosis with wide-
spread involvement oi the skin and the tongue with maeroglossia; Bence-Jones protein-
uria. Sternal hDne marrow revealed characteristics of multiple myeloma. A subcutaneous
Congo red test gave positive results.
Vie. 3
e. Vital staining of amyloid in the skin by injection of Congo red. 6. Atypical plasma
cells frem sternal bone marrow (ease 3) (X900).
Cese 4. The patient, a male, white, soil seieotist of American descent, sixty-three years
of age, was admitted to the clinic on March 20, 1946. He had had gonorrhea in 1910, tonsil-
litis iii 1914, right inguinal herniorrhaphy in 1922, hemorrhoideetomy in 1929, hemorrhoidee-
tomy and left inguinal herniorrhaphy in 1943, aod influenza io 1946.
On admission, the chief complaint was the massive enlargement of the tongue. In
1941, the patient had noticed the onset of gradual enlargement of the submaxillary and
submental lymph nodes, associated with tenderness of his gums At that time, there
began to develop stiffness of the hands and pain in the finger, elbow, shonlder and hip joints,
and the lumbar region of his back. By 1944, his hands had become markedly stiff and
clumsy, the skin felt thickened, and the development of bluish, hemorrhagic regions under
the skin of the palms following trauma was noted. At about the same time, browmm pig-
mented maeules began to eeenr on the eyelids, and a few yellowish brown, slightly prnritie
papules were noted at the sides of the base of time neck. Scratching these at times resulted
in small hemorrhages into the papules.
In September, 1945, intermittent, painless, progressive enlargement of the tongue began.
TIns was worse at night than in the daytime, hut he became unable to wear false teeth
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at any time, and his gums again became tender. By November, 1945, the enlargement of
his tongue made talking and swallowing difficult. He could not swallow solids larger than
a pea, and he subsisted largely on milk, eggnogs, soup and poached eggs. He began to
lose weight and strength. After November, 1945, he was annoyed by profuse salivation
and by drooling from the corners of his mouth. His tongue extended about 1 inch (2.5
cm.) from his mouth during sleep, and on awakening he almost invariably found the tip
of his tongue protruded and dry. In December, 1945, he received intramuscular injections
of penicillin every three hours for four days for the submandibular glandular enlargement
but he did not obtain a beneficial result. In January, 1946, he noticed tenderness of the
fingertips, black and blue spots on the backs of his hands following trauma, and anorexia
without nausea or vomiting. He had been somewhat constipated all his life but constipa-
tion was worse during the past few months. He had taken laxatives regularly for the past
three months. In February, 1946, a submandibular lymph node was removed by his local
physician. Since March 13, 1946, the patient had noticed intermittent claudication in
his calves on walking.
Systemic review revealed difficulty of starting urination and a slow urinary stream
had been noted for two and a half years, nocturia four times per night for two years, and
mild exertional dyspnea for one year.
Physical examination revealed an elderly white man, who did not appear acutely ill.
His weight was 149 pounds (67.6 kg.), temperature 98° F., pulse 80, blood pressure 160 mm.
of mercury systolic and 80 diastolic. A brownish amber, diffuse pigmentation and small,
circumscribed, flat, yellow plaques occurred at the inner canthi of both upper eyelids. A
few waxy yellowish papules occurred at the lateral edges of the alae of the nose. There
were a few firm, elevated, waxy, shiny, flesh-colored papules, 1 to 2 mm. in diameter, on
the skin at both sides of the base of the neck, with some excoriations, crusts and ecchymoses
in these areas. The skin on the backs of the hands was moderately thickened and a few
bluish ecehymoses were present. A few rhomboid, flat-topped, skin-colored papules,
ito 2 mm. in diameter, occurred on the dorsa of the webs of the first and second fingers
of both hands. The skin on the balls of the fingertips was smooth and glistening and oc -
casional ecchymoses were present. There were angular, flat-topped papules on the oral
mucous membrane at the labial commissures. The thngue was moderately firm and en-
larged in all diameters to about twice normal size. A few ecchymoses were present on the
lateral borders of the tongue. The papillae appeared normal. The pharynx could not be
visualized because of the size of the tongue. The patient's speech was slightly impaired
and "thick." He showed moderate generalized weakness, moderate unsteadiness of gait,
and clumsiness of the hands in performing fine movements.
Laboratory examination revealed the following information:
Urine—The specific gravity was 1.015 to 1.022. On four separate occasions, no albumin
and no Bence-Jones protein were present. In one specimen there were a few hyaline casts,
and in two specimens occasional pus cells were present.
Blood—The concentration of hemoglobin was 12.7 gm. per 100 cc.; erythrocytes numbered
4,170,000 and leukocytes 8,800 per cubic millimeter of blood. The percentages of the various
types of leukocytes were as follows: lymphocytes 20.5, monocytes 8.5, neutrophils 63, eosino -
phils 7.5 and basophils 0.5. Platelets numbered 8i,000 and 120,000 per cubic millimeter
of blood on two occasions. The bleeding time was four minutes twenty seconds and two
minutes fifty seconds on two occasions; clot retraction was complete in ninety minutes;
peripheral blood smear showed slight macrocytosis with some toxic changes. The sedimen-
tation rate was 33mm. in one hour (Wostergren). The Kline flocculation test gave negative
results.
Blood chemistry—The concentration of urea was 28mg. per 100 cc. of blood; of proteins,
6 gm. per 100cc. of serum. The albumin-globulin ratio was 1.8:1. Direct serum bilirubin
was negative; indirect bilirubin, 0.5 mg. per 100 cc. of serum. In the bromsulfalein liver
function test, there was no retention of dye.
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Roentgenogram—Roentgenograms of the thorax and skull did not reveal evidence of
myelomatous changes in the bones.
Electrocardiogram—The heart rate was 78 beats per minute. There were sinus rhythm;
TABLE 1
Systematized amyloidosis: symptomatology
CASE
1
2
3
4
AGE,
YEARS,
AND SEX
44M
60M
72M
63M
ERUPTION MOSES
ECCHY-
+++I ++
++ I ++
I ++
+++ ++
GLOSSIA
MACRO-
+
++
+++
+++
PAINS
MUSCULAR
++++
+
++
++
ADYSPNE
++
+++
+
+
ssWEAK-
+++
++
+++
++
CASTRO-ISTIN
SYMPTOMS
+
+
++
+
osusDURATION,
6-18
30
12-18
12-60
TABLE 2
Systematized amyloidosis: investigative procedures
CASE
1
CONGO RED
SURCUTA-
NEOUSLY
+
BIOPSY
Skin,
deltoid
muscle:
amyloid
BENCE-JONES
PROTEINURIA
++++
SERUM
PROTEIN,
GM. PER
100 CC.
5.6
A/G
RATIO BONE MARROW NEC1SOPSY
Amyloid in skin,
tongue, gastro-
intestinal tract,
heart; vessels
of tonsils, thy-
roid, spleen,
kidneys. Mye-
loma (?) of
vertebra
2 Skin: mdc-
terminate
+ 6.8
5.7
5.9
4.4:1
3.6:1
2.7:1
Atypical
plasma
cells,
myeloma
Amyloidinheart,
lungs; vessels
of liver, kid-
neys, adrenals
3 + Skin,
tongue:
amyloid
++ 6.4
5.5
1.9:1
2.3:1
Atypical
plasma
cells,
myeloma
4 + Tongue:
amyloid
— 6.0 1.8:1 Atypical
plasma
cells,
myeloma
slurred QRS wave in lead II, notched QRS wave in lead III; notched P wave in leads II
and III, isoelectric P wave in leads I and III.
Congo red test—One and five-tenths cubic centimeters of a 1 per cent aqueous solution
of Congo red was injected subcutaneously on the dorsum of the web between the left first
and second fingers. The next day, diffuse red staining of the skin in this area was present,
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and papules on the web also were stained red. Within the next few days, the diffuse red
stain had spread to the skin of the entire dorsum of the left hand from the middle of the
proximal phalanges to 1 inch (2.5 cm.) proximal to the radio-ulnar-carpal joint, and occa-
sional red streaks became visible on the palmar aspect of some of the webs of the fingers.
Biopsy. Tongue—Nodular deposits of amyloid formed almost a continuous subepider-
mal layer. Deposits of amyloid at the periphery of individual muscle fibers were present
throughout the section. Massive deposits of amyloid were present throughout the con -
nective tissue stroma of the section. Deposits of amyloid occurred in the media of arteri -
oles and small arteries.
Sternal marrow—Sternal aspiration was done in the usual manner and a good specimen,
with many units, was obtained. Volumetric studies showed a high fat content of 3 per
cent (normal 1 per cent).
Examinations of all preparations showed an active marrow with a shift to the left in the
myeloid line. There were numerous megacaryocytes present with mild lymphocytosis and
eosinophilia. Scattered through the preparations were some dark, ragged plasma cells,
rather mature in appearance. The chromatin arrangement varied from the heavy blocked
type to a rather reticular type. There was an occasional cell with a prominent nucleolus.
Although the marrow was not diagnostic, the plasma cells were abnormal in number and
appearance.
Summary—In this case there was systematized amyloidosis with involvement of the
skin and tongue with macroglossia. Bence-Jones protein was absent. Biopsy of sternal
bone marrow was compatible with a diagnosis of multiple myeloma. A subcutaneous
Congo red test gave positive results.
A summary of the data in these four cases is given in tables 1 and 2.
COMMENT
The signs and symptoms of primary systematized amyloidosis are sufficiently
uniform and distinctive to permit of a clinical diagnosis if the syndrome is kept
in mind, rare though it may be. Cutaneous and mucosal lesions commonly
appear in the form of yellowish patches on the skin simulating diffuse xanthoma,
with involvement of the face about the eyelids first of all, with discrete and
coalescing papules, semitranslucent and of a waxy, amber color. Ecchymoses
and purpura appear concomitantly in the sites of the eruption. Enlargement
of the tongue and the regional submandibular lymph nodes is a common early
presenting feature. At first, there may be nodules, plaques or superficial ulcera-
tions of the dorsum of the tongue; later the entire organ become thickened and
loses mobility so that speech and swallowing becomes difficult and there is inter-
ference with adequate nutrition. The condition of the tongue suggests the
possibility of carcinoma and the distortion of the facies by the swelling of the
tongue and adjacent tissues suggests a similarity to myxedema, scleredema
or paralysis agitans.
Pains in the skeletal muscles and joints, muscular weakness and restricted
gait commonly occur and are related to the extensive distribution of amyloid
throughout the muscular system. The symptoms may suggest arthritis or,
in advanced cases, myasthenia gravis. Painful swelling, redness and hardening
of the fingertips have been described and were present in two of our cases.
There is usually extensive involvement of the musculature of the intestinal
tract by amyloid, which is reflected in symptoms of constipation, diarrhea and
abdominal cramps. ilematemesis or melena may occur. Dyspnea may be
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present in relation to involvement of the heart or the lungs or it may be a con-
sequence of general debility with secondary anemia. In rare instances, the
presenting symptoms may point to extensive deposits of amyloid in bones or
joints or in the genito-urinary tract.
The diagnosis of amyloidosis was established ante mortem in three of our four
cases on the basis of biopsy of the skin and tongue, and by vital staining of
the affected skin by the subcutaneous injection of Congo red according to the
method first reported by Nomland and Plummer (31, 32) in this country and
later in Europe by Marchionini and John (33). The intravenous Congo red
test of Bennhold is not practical if much of the skin is involved; in one such
experience (case 1), we sustained the embarrassing experience of promptly
tinting the entire face, neck and upper part of the trunk a diffuse pink and the
papules of the skin and the tongue a bright red; in fact, the deposits of amyloid
in the skin and in the musculature of the tongue, heart and intestinal tract
were still pink on gross inspection at the time of necropsy two months after the
intravenous injection of Congo red had been done. In our second case, the
diagnosis of disseminated lupus erythematosus was considered during life but
amyloidosis was proved post mortem.
These four patients with systematized amyloidosis are presented with a double
purpose; they not only portrayed the distinctive clinical and pathologic features
of this rare form of amyloidosis but, at the same time, they also demonstrated
evidence of myeloma in the form of Bence-Jones proteinuria and the presence
of atypical plasma cells in the bone marrow. In all cases, roentgenograms of the
bones were normal except for osteoporosis in one instance. There was no in-
crease of serum proteins nor a consistent alteration of the albumin-globulin ratio.
In the first case, there was profound secondary anemia, the urine revealed Bence-
Jones protein consistently on numerous occasions and atypical plasma cells were
found in the vertebrae at necropsy. In the second case, Bence-Jones protein
appeared only once in a succession of samples of urine although there was con-
siderable albuminuria. Bone marrow was obtained by sternal aspiration during
the clinical examination but the significance of the atypical plasma cells was
questionable until the problem was reviewed in the light of the necropsy report.
In the third case, Bence-Jones proteinuria was demonstrated in two of three
samples of urine and sternal bone marrow revealed atypical plasma cells of
plasmacytoma. In the fourth case, there were the same characteristic features
of systematized amyloidosis of the skin with macroglossia as in the other in-
stances, but Bence-Jones protein was not found in the urine. Biopsy of the
sternal marrow revealed evidence of plasmacytoma. The latter two patients
are still living at the time of this report.
The occurrence of amyloidosis, Bence-Jones protein and myeloma in the same
individual has been noted sufficiently often to indicate that these phenomena
are part of the same systemic process. In cases in which myelomatous changes in
the bones are the maj or features, the deposits of amyloid have been described as
nodular masses involving the lungs, bones or joints and with the same distribution
as in systematized amyloidosis. The nature and origin of amyloid are unknown.
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It is usually deposited in close relationship to the endothelium of the vascular
system with a tendency to secondary invasion and replacement of muscle fibers.
There is evidence to indicate that an anaphylactic mechanism is concerned in the
precipitation or deposition of amyloid substance and that the reticulo-endothelial
system may be concerned. Bence-Jones protein has some properties in common
with amyloid, including an affinity for Congo red stain, but there is no proof
that one is transformed into the other. Myeloma reflects a disturbance of the
hematopoietic system chiefly involving the bone marrow but whether such
changes are primary or secondary in cases associated with amyloidosis is purely
speculative in the light of our present knowledge.
SUMMARY
The records of four patients are presented, which illustrate the characteristic
signs and symptoms of the rare syndrome of systematized amyloidosis of the
skin and muscles with widespread involvement of the skin and with macroglossia.
In two instances which terminated in death, necropsy revealed extensive deposits
of amyloid in the heart and the musculature of the gastro-intestinal tract while
the liver, spleen, kidneys and adrenals were spared, for the most part. The
relation between amyloidosis and multiple myeloma is brought out by the demon-
stration of Bence-Jones proteinuria and of abnormal cells of plasmocytoma
in the bone marrow. Emphasis is placed on the following diagnostic procedures:
biopsy of the skin, tongue and skeletal muscles; vital staining of amyloid in the
skin by the subcutaneous injection of Congo red; examination of the urine for
Bence-Jones protein as well as of the blood proteins including the albumin-
globulin ratio; roentgenograms of the bones; sternal aspiration in search of
plasmacytoma in the bone marrow.
The evidence presented in the reports of these four cases confirms the opinion
that amyloidosis and myeloma are part of the same systemic process, the origin
of which remains obscure.
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DISCUSSION BY DR. FRANCIS W. LYNCH
Dr. Brunsting's contribution and presentation were clear and thorough.
The clinical features of this disease do not need much emphasis here. It is
clear that the difference between systematized and secondary amyloidosis is
not only morphological, as to the site of the change, but probably also a chemical
one. This group of cases were investigated very thoroughly with the methods
available today, yet I am sure that Dr. Brunsting will agree that the study is
incomplete from the standpoint of what we would like to know about the disease.
The staining quality is certainly a very vague attempt to differentiate chemical
features. It is unfortunate that the chemists have not developed methods
which allow microstudy of proteins of the various types. The knowledge of
the real pathogenesis of this disorder is probably dependent upon the develop-
ment of such methods.
